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t5 Claires. 
1. 
ThiS.itvêrtioï lias Or it Objëct ä gelatinïzed  
ceIlùlosiC flbous Fdrat calClUm Sflicat 
ment and a method of poducîn.i-t and- ew 
sit sheêts of paper madê terewïth-.. 
e.ew fib0u Fdrad: calcium siiicat.p- 
mença: àe higly pïgmented cellulosic pulp fibers 
conting flnely di-vide hydatèd, calci.sflicate 
preciplted, lgelF withn he flbers ang on and 
aid the fibers in ount- eatly exceeding 
the wght o the flbers and advantageously sev« 
eal tes the dy weigh of. e.fibers. 
The new fibrous pigments are producd from 
swollen», hFdrated and gelatinized cellulbsïc pulp 
flès containg a soluble, clcium sali, advan- 
tageousl.F Calcium chloride, largel wii, the 
fiber by eaction of a. soluble silicate theewith, 
particulaly So-dium sïlicatè 0r water glass,, with 
resulting) precipition of ely divided hFdated 
calcil- silicat largely itn. the flbes  well 
 on an-d aound the fiers. 
e-new paper ruade h- the fibrous hydg 
calium siiicate pient is msde up lagel of 
treaed Stoc or flbers  combined with a reg 
laed amont o the highlF piented fibous 
hydrated calci sicate pigeant» 
Th new flbro, pigments are ruade bF fltSt 
subjectg the  flbers in. the fore of a pulp.to the- 
action of  solution of alcium code conta- 
in .an- mot o chloride eceeding the dry 
Weiç of the fibes, and. of a sucient concen- 
tration : effect, swellin and hydraun aride. 
gelaiZao of- te fibers, o- with a. more dilute 
solution 0 calcium chloride ombined Wi-th 
chanical workg- o beating . the pp fo effect 
elling ad hydration and gelatinizatiOn of thë 
fibers so that a trge: mont of Ca]cium c0de 
wflll be contained within the gelatized fibers; 
and the resulting fibers are thentreated with a 
solution ot dium silidte tO precipîtate the 
soluble hydrated calCi silicate làrgelF thin 
the fibers and also on ad around the fibers. 
C vention is of moe or legs geral appli- 
cátion to.. the tre.aent Of: cell0si-c pulp fibers 
iclung chemica:l, semichemïcal- 0r mechacl 
pulp flbers: C0mmonly ed in aper makg, such 
as kraft, sulfite, and soda pp (chical pulp) 
or grodwood (mechanical pp). The fibers 
treated maF- be: Meàched. or bleached st0c and 
may be stock whidh has een pevieusly reed 
 ä bear o' fein ee o which, maF 
eed sck or which may bê- subjectd 
atg or eg in eonnection, with the treat- 
ment of th pulp fo producë e new firous 
pient. 
'er thè pulç ig àvaîlàblè d:. rëtëd. a 
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puip r. paper-niill if. is ïdTantaeusl:y Used 
the-foun-ofa conentrated stock cntaini.ng,. 
around 4% or- 5%- or 6% or morê of fler 
bis) and the caICi, ch]6ide i advànageoY - 
5 dde in the. fè o dry calcium 
mount  equal to and adVantageously 
the weight.0f tê fiboùs sock (d bS). ThU, 
wit.h st0é contaiing round  4% oz 5 or. 
o[ bers (dry basis)  hé amoun: oi ctc[' 
10 ride is adanageous] suc- s o fo à 
of, e: ., 10%, or hi:ghr 0 u- t5%  o 20 0: 
more, A moê dfle clci coïde solio: 
can be used, e. g., a solution conaing 5 
10% of càlcîu chl0ridè, wih: proIenged 
15 icai rèmë. Or eig o effect 
and- swellïg ad: elàt.izaion of e 
a, round 13% : 20,  profound  moeaio o 
he eelloSic bé tkes place: i  
20 0[ ïm; e. .., 5 0 10: o I minU;tes, with roper 
aitfo, T bes beCome more or legs 
ioS. d rasparen in pperanee. 
ore, dilut Clcîum cloride luios: prolone. 
bé[g o[  puIp in a beaer is 
25 0: po0[e he hdring ad gelting o 
and also o conver he pulp ino a reed' 
Itead o[ adng d cälci clotde 
ozna pulp cnçäining a smal[ percage 
bers; he r.eamenl can be carrieff out: b d- 
30 i. d pp. stock (chemical, sechemicl  o  
meCnïcal: pup) o a . more dilute aueous 
.io o calcï-OEqlorïde, advatageousl 
selatio, n with beaing o reing 
 pomOe the: action of he calcium 
draçîng ad geaing àcin Wih resuli 
inc0rpOation o a considerablë oun o 
clcium chlori'de wi[hi th'e bers s el:l as: o 
and, r6ùd hem. 
40 AfeP sucS'. emen o[ le p;l bers 
calCium chl0ide. e Sck i reae wh 
îo- o sodium sicate (a:danae0l 
gls, e. g.,. i he fom of.  10 or 
ion in Scie.t amoun o reac wih he.clcium 
45 cloride ad pécipiae insoluble hrt l 
cium. silicate larely Wih and lsff o d 
aod th modiedfibêrs. e mou o dded 
.s0di. SiliCate is equal. o or somewha more or 
less hän. te, amOUn: which is sucie o. 
50 c wit.h. àll o he cali cHloride US'.: Wi 
sodium, silicate. : danageously slightly 
cess of ha reqred 0 reac wih  all: 0£ h cl 
cï chlozide. Wit rounwood bes:. Oae 
55 shou.ld', b k'en. i gerl o av0id y 



o he soc silicate or oî alkali îormed eh 
ould e o ohee ee he e, 
with such stock the calci chlode and sodium 
scate are ed in reactg proportio or with 
a sHght excess of calcium chloride, or with a 5 
ffer salt. 
e resultg treated and pigmented stock 
highly hyated d bas little strength, or rela 
vely much ls strength th the untreated 
stock, but if caes the precipitated hydrated 10 
calci silica distributed toughout the hy- 
ated tock while pigment is also precipitated 
on the hydrated sck and  a limid extent in 
the relatively small amont of war in which 
OEe stock is spended, while in a swollen and 15 
gelatized state. 
e reaction of the calcium chlode and so- 
dium licate to form the pripitated hydrated 
calcium sihcate al forms sodium chloAde in 
solution and the resulting highly pigmented 
sck or fibrous pigment is washed  remove 
this sali. A large part of this salt will be re- 
moved when the fibrous pigment is tered or the 
ma part of the water is separated from it, but 
if is desirable to wash the treated sck to effect 
more or less oemplete removal of the sodium 
chloride before the fibmus pigment is dried or 
us.. The washg of the fibmus pigment c 
be caied out bF decantation or by washing in 
pulp washers with replacement of tte sodium 30 
coride solution with fresh water or by filteng 
the fibrous pigment and washing the stock on ]e 
r. 
 Where the fibrous pigment is produced af a 
paper mill and is to be used for admixture with 
untreated pulp for paper manufacture the hy- 
ad pulp is advantageously kept in suspeion 
in water until used. Where the fibroz pigment 
is not to be kept in pulp fo itis advantageously 
passed over a ter or screen or formed in 4O 
laps  fo a continuous sheet from which most 
of the water is ained or sucked by vuum or 
If  passed through pressure rolls to squeeze out 
as much water as possible. This gives the fibrous 
pigment in wet lap or sheet form for storage or 
shipment. 
The new fibrous pigment c also be advan- 
tageously dried under regulad conditions to 
forma y fibmus calcium silica pigment. If 
is impact, for producing y fibrous pigmen 
which can be realy rehydrated and converted 
into pulp form with water to avoid excessive dry- 
i. and the production of a bone dw product. 
The dwing can, however, be caied out rapidly 
by passg the wet pigmented fibers through a 
continuous ier in sheet form and dryg to a 
point where it still contais a sml amont of 
water, e. g., amund 5% to 10% more or less based 
on the fibrous content of the pigmented fibers. 
Ordinary dryg rolls can be used th a limited 
rime of contact of the continuous pigmented 
ber sheet with hot rolls  avoid excessive heat- 
g and yg. The wet fibrous pigment can 
als0 be broken up in lps or  smaH pieces 
belote ding. The dried product can also be 
broken up into lumps or into pieces or in coarse 
wder form or the dried product can be formed 
in mlls or in laps for storage and stpment. 
The new fibrous pigment 11 conta the fine- 
ly vided, precipitated calcium silicate in 
amount greatly exceeding the weight of the 
bers treated (y bis) and advtageously in 
amount three or fo or rive tes the d weight 
of the fibers, or even a higher percente, e. g., 
around 15% fiber ( basis) and 85% precipi- 75 
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tated hydrated calcium silicae, or 10% flber 
(dry basis) and 90% precipitated hydrated cal- 
cium silicate. 
When sodium silicate having a ratio of 
dium oxide to silica of approximately 1Na20 to 
3.25SiO2 (water glass) is reacted with the cal- 
cium chloride, the hydrated calcium silicate 
formed bas the approximate formula 
CaO.4SiO2.3H20 
and the weight of the hydrated calcium silicate 
is approximately three and one-half rimes the 
weight of the calcium chloride. When the pulp 
is treated with an amount of calcium chloride 
exceeding the weight of the flbers (dry basis), the 
amount of hydrated calcium silicate formed will 
be several rimes the amount of calcium chloride 
used. 
The new fibrous hydrated calcium silicate pig- 
ment is a valuable pigment for use in paper mak- 
ing for admixture with paper pulp. If the cellu- 
losic fibers treated are beaten or refmed prior to 
or during the treatment the resulting fibrous pig- 
ment is a reflned pulp stock which can be added te 
the furnish to be used for paper making after it 
bas been prepared, e. g., by admixing it in regu- 
lated amounts with the fumish before it goes to 
the paper machine. It can also advantageously 
be added to the beater and subjected to further 
refming or added to the beater near the end of 
the rening treatment. Where the fibrous pig- 
ment is in a dry state it can be first rehydrated 
bY admixing it with water and forming it into a 
pigmented fibrous pulp and added in this form 
to the other pulp to be used for paper making. 
The new fibrous pigment bas an important adr 
vantage over ordinary pigments which are ad- 
mixed with paper pulp in that it is more readily 
retained and losses of pigment are minimized. 
Although the hydrated calcium silicate is precipi- 
tated in the form of fine particles these are held 
by the fibers, largely within the fibers, but also 
on and around the fibers, so that the fibers serve 
as a vehicle or skeleton for the fine calcium sili- 
cate pigment particles. 
When the new fibrous pigments are used in 
paper manufacture the paper can be made from 
the admixed stocks on Fourdrinier or cylinder 
machines and various kinds of pa.per can be ruade 
including book paper, magazine paper, newsprint, 
and other printing papers which are directly pre- 
pared as pigmented papers. The present inven- 
tion enables a sheet of paper to be produced p- 
proaching a precoated sheet on a paper machine. 
In general only a small percentage of fibrous pig- 
ment on the total stock will be necessary to in- 
corporate the required amount of pigment in the 
paper. For various grades of paper an amount 
of fibrous pigment in which the fibrous content 
is around 5% or 10% of the total fibers of the 
stock can advantageously be used. 
The fibrous pigments, while fibrous in charac- 
ter, are so modified and weakened by the hydrat- 
ing treatment and pigment precipitation therein 
and thereon that they are not suitable by them- 
selves for paper manufacture. But their high 
pigment content makes them valuable fibrous 
pigments for admixture with untreated fibers. 
Thus, fibrous pigments containing 10% or 15% 
or 25% of fibers (dry basis) and 90% or 85% or 
75% precipitated calcium silicate, are in fibrous 
folïm even though they are made up mainly of 
the finely divided precipitated calcium silicate. 
And these fibrous pigments are valuable pi-gments 
for admixture in varying amounts of, e. g., 5% or 



P-ç. grond.ood: sk Of 5%. 
of:oEI:s:doninin -16 par  dy basis of 
flrs is dded 18 prts f d Cli:um 
 ïtïon:. nd reflned in:: zéflez. is. cal- 
um' hide. dïolVës anff forms- a solution 
which rets with. të iouwoód stock. fter 
  , 30;.minutes the: sc, ia mê oEed and 
rtë; a morè or lé glëd nff 53 parts of 
um silicate, NaO.3.25SiO (water gIS, are 
dé i tform.of a- I0 SoIution. The 
C'le  ta i' ïn, ad on  anff rolnd the fibers 
  $ uCtënt rlod of ime, e. g., 0 to 15 
us, is allowed fo secure full preciiation. The 
p¢tpltated brous pigment is then h0rougy 
ë  emovê the sali Soum. chloride) that 
hab formed  bF the reaction. The washe 
pigmént lb theH psed over a screen or filter or 
between rolls  form it into lap form or is dried 
to a moisture content of around 5 to 10% either 
by dtnin/sfiee form or by grinding or break- 
ing up into smaller pieces belote drying. 
oep An apaceilu-lose pulp is pre- 
e. by beating in the beater ai a 6% con- 
sisency and to 1035 parts of the resulti sock 
containing. 62 par. o alpha-cel!ulose (dry bis) 
are added lli ' as of dry càlcium chl0de, with 
oentued sting or agiatin in the baer 
e in Example 1-,--and en 326 parts of 
0dm.sfliàte,. NaO.325Si0 (.water gs), are 
added in the orm_ of a 10% solution and the 
process ts continUed s In Êxamplè 1. 
e products of the aoé, examples conäin 
ma times much-pigment sfiber (drybis). 
With efined fibes, the bers. my bave a fluffy 
aparance on gnding. Although the d prod- 
uct is ruade up mainly of Pigment if is neverthe- 
le fibrous in charter, retaing in general the 
flbrous stcture of the treated fibers but con 
ining a large amount of precipitated pigment 
within and on and around the fibers. 
oep« 3.Blehed sulfite pulp in the form 
of ordinary sheets or laps is added to a 10% cal- 
cium chloride solution in a beater  amount suf- 
ficient to fore a 6% stock (6% pulp, d basis) 
and the stk is subjected to a bea and re- 
fining treatment til the fibers become hydrated 
and swollen and somewhat gelatinous in charac- 
ter with little free water apparent around the 
swollen fibers and with resulng refining of the 
pulp to a grear or less extent. To the result- 
ing mixture is added a 10% soum silicate 
(watt glass) solution in amount scient  re- 
act with the calcium chloride contained in the 
treated stock, and the agitation or beating 
oentinued for a period of e. g. 10 or 15 minutes 
 effect rection of the soum silicate with e 
calci chlode and the formation of hydrated 
calcium silicate largely within and also on and 
around the modified fibers. Sodium chloride 
removed from the resulting stock by filtering or 
whing  remove the soum chloride. The re- 
sulting pulp is then formed into shts or into 
lap form or dried to give a dry pigmented fiber. 
e resulting dry fibrous pigment confins 
around 35% of hydrated calcium silicate and 
around 15% of fiber (d basis). 

d?atèd Clcium sfliCate.formëd: carï.be variec 
fibroug pigen prOduc', cnaii« e« g:., 
5 arun'd.75% ohdZadlci,stlIca 
Of fir (dy bas) ê 90: r more of 
calcium silicate and 10% or less of: fiBer .(d 
10 contain a relatively gmll ege af 
a«: mout: of flnelF peciited lciUm Silicate 
6èWl fies the dy: wèïght ç f é: flbe. 
AItoh të flbfòus' gOte i èIativelF  all; 
it nevéreIS-bas  prfound madIfyiff, 
] in- holding the ney OEvded" pe:pi:a 
ded: cIcïam Silica i a codi-ti. 
mimizeS Ioss Of plgmênt; d thê:flbO$: 
ment can be readily incorrated wioE 
Pr pulp Sock for paper 
,O In he prèdfiétibn o papé thé fibr0 pfgmen, 
such as those of the above exampIes, are 
ïl] pulp form with a much larger proportion of 
untreatd pulp fibers: an thè stock, dilu 
formed int a sheet of paper. Sheets of 
5 can thus be produced with larger or smter 
ämounts of pigment incorrted theei. 
In maMng multï-ply paper or board th new: 
fibrous hydrated caicim, silicate pigmènt. éithe 
alone or advatgeOy mixed with n: èqal 
:o amo, or varing, aoun. of Unrëd flbers 
ca advantageouSly" be appIiêd  the oute 
or é1 o te muti-pl paper or òard. Thë 
orner àyers give scién, strëngth,  thé- m.ulfl 
ply paper or board even though the ote hily 
:, pfgmen layer may be IacMng .i sègth 
cause of te: profound modification t0 whi:ch the 
fibers bave been subjeCted in c0nvertiff:.thém 
the I]ighly pigmented fibérS or fibr0s iment. 
fls.the. fibrous pigment roduCêd: bF thè 
40 gèig éxapIes can. be ed  the foFm of a 
dilute to proper cönsistency, e. . àr0d 
à]d then spplièd t0 the stuff chest:rélàfing 
nd cIindèr vt for use in. ming the 0ue 
layer or liner of a composite sheet of paper on a 
45 mul-cylinder mhine. The mti-cylinder ma- 
chine may be otherwise operated in the usual 
mater  form the multi-layer sheet or board 
which is passed through the squeeze and pressée 
rol!s and over the driers and calenders, being 
50 given a sizing treatment on the calenders. 
As illustrating e Pe of the new fibro pig- " 
ments of the above examples adxed with un- 
teated stock for making the coating layer or 
liner of multi-ply pair or board the highly pig- 
55 mented fibers may be aixed with an equal pro- 
portion of untreated fibers and the resultg 
posite fursh used in a multi-cylinder machine 
f form the outer layer or liner of the sheet. 
I clm: 
60 1. The method of producing a pigmented and 
gelatized cellulosic fibrous stock particarly 
adapted for admixture with pigmented cellu- 
losic fibrous sck in the manufacture of paper 
which comprises subjecting, at ordinary temra- 
65 tures, an aqueous suspension of cellulosic fibers 
f the action of a solution of calcium chloride un- 
til the ca]cium chloride brins about a gelati- 
tion of the cellulosic fibers, and adng a solution 
of sodium silicate to the gelatined cellosic fi- 
T0 bers containing the calcium chloride to react 
therewith and precipitate finely-divided hydrated 
calcium silicate in and on the fibers, the amount 
of calcium chloride in the soluton and the amount 
of sodium silicate added to the cellulosic flbers 
75 being sucientthat the amount of precipitad 
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hydrated calcium Silicate remaining in and on 
the fibers is in excess of the weight of the fibers. 
 2. The method according to claim 1 in which 
the cellulosic fibers treated are groundwood. 
- 3. The method according fo claire 1 in which 5 
the cellulosic fibers treated are chemically-treated 
fibrous pulp. 
4. The method accorcling to claim 1 in which 
the calcium chloride solution contains from about 
13 to 20% of calcium chlortde. 10 
5. The method of making pigmented paper 
on a paper-making machine which comprises ad- 
mixing the gelatinized and pigmented fibers pro- 
duced in aciordance with the method of claim 1 
in. am0unt of from about 5% to 25% with un- 15 
pigmented cellulosic fibers, and forming a pig- 
mented sheet of paper from the resulting ad- 
mixed fibers. 
6. The method according to claim 5 in whtch 
the unpigmented cellulosiE fibers are chemically- 20 
treated fibrous pulp. 
7. The method according to claim 5 in which 
the unpigmented cellulosiE fibers are ground- 
wood. 
8. Highly-pigmented gelatinized cellulosic ri- 25 
bers produced in accordance with the method of 
claim 1 and containing an amount of finely- 
dlvided, precipitated, hydrated calcium silicate 
in excess of the dry weight of the fibers. 
9. I-Iighly-pigmented gelatinized cellulosic ri- 30 
bers as defined in claim 8 in which the weight 
of the finely-divided, precipitated, hydrated cal- 
cium silicate is from about 3 fo 9 rimes the dry 
weight of the fibers. 
10. Highly-pigmented gelatinized cellulosic ri- 35 
bers as deflned in claim 8 in which the fibers are 
in the form of a wet lap or sheet. 
11. Highly-pigmented cellulosic pull) compris- 
ing the dried residue of swollen, hydrated and 
gelatinized cellulosic fibers and an amount of 40 
finely-divided pigment in excess of the dry weight 
of the fibers, and not exceeding about 9 rimes 
the dry weight of the fibers, the pigment con- 

siSting of precipitated, hydrated calcium silicate; 
the flnely-divided pigment being largely within 
the dried residue of the cellulosic fibers and also 
on and around said fibers, the finely-divided pig- 
ment within the fibers having been precipitated 
in situ therein by reaction of calcium chlorid¢ 
with sodium silicate while the calcium chloride 
is within the fibers while they are in a swollen, 
hydrated and gelatinized state, said highly-pig- 
mented cellulosic pulp forming a pulp-like mass 
on admixture with water. 
12. Highly-pigmented cellulosic pulp as defined 
in claire 11 in which the cellulosic fibers are 
chemilally-treated fibrous pulp. 
13. Highly-pigmented cellulosic pulp as defined 
in claire 11 in which the cellulosic fibers are 
groundwood. 
14. Highly-pigmented cellulosic pulp as deflned 
in claim 11 in which the amount of precipttated, 
hydrated calcium silicate within, on and around 
the fibers is from about 3 to 9 tlmes the dry 
weight of the fibers. 
15. A new sheet of paper marie of admixed 
fibers, from 5% to 25% of whiih are hlghly pig- 
mented gelatinized ceilulosic fibers as defined in 
claire 8 and the remainder of the fibers are un- 
gelatinized cellulosic fibers. 

WILLIAIV L. CRAIG. 
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